Permeability alterations and antihaemolysis induced by amphiphiles in human erythrocytes.
In an attempt to define the parameters in amphiphilic molecules important for their interaction with the erythrocyte membrane, the effects of cationic, anionic, zwitterionic and nonionic amphiphilic agents (C10-C16) on osmotic fragility and transport of potassium and phosphate in human erythrocytes were studied. All the amphiphiles protected the erythrocytes against hypotonic haemolysis. Half-maximum protection occurred at a concentration which was about 15% of that inducing 50% haemolysis. The concentrations of amphiphiles required to induce protection or haemolysis were related to the length of the alkyl chain in a way indicating that a membrane/aqueous phase partition is the mechanism whereby the amphiphile monomers intercalate into the membrane. At antihaemolytic concentrations all the amphiphiles increased potassium efflux and passive potassium influx. The increase in the fluxes was about the same in both directions through the membrane and there were no clear differences in the effects of the different amphiphilic derivatives at equi-protecting concentrations. Active potassium influx was decreased by cationic, zwitterionic and non-ionic amphiphiles. The ability of the amphiphiles to inhibit the influx was not related to the length of the alkyl chain. Anionic amphiphiles had no or only a weak stimulatory effect on the influx. Phosphate efflux was reduced by all the amphiphiles. The inhibitory potency of the different amphiphiles decreased in the following order; anionic greater than zwitterionic, non-ionic greater than cationic. Short-chained amphiphiles were more potent inhibitors than long-chained. The possible participation of non-bilayer phases (mixed inverted micelles) in the intercalation of amphiphiles into the membrane is discussed.